The generation of times T i is done by following the thinning algorithm 21 .
SEDAv1.0, in a time period [T1, T2], after a precursory history H T1 ={T i , X i , Y i, M i ; i=1,…,M}.
The generation of times T i is done by following the thinning algorithm 21 .
Simulation of times T i
ALGORITHM 1
• set i=M+1 and T=T1;
• WHILE (T<T2) do o generate an uniform random number r ∈ [0,1) and set ! = + ; ,
END WHILE
Simulation of locations (X i ,Y i )
The algorithm used to simulate the locations of a TMS ETAS catalog is:
ALGORITHM 2
• generate an uniform random number r ∈ [0,1);
• select the smallest 0 ≤ J < i such that
Simulation of locations (X i ,Y i ) for background events
The Alias method is adopted here to simulate the background events and can be used for generating a random variable X with a discrete probability distribution P={p 1 , p 2 , …, p K }. This method is based on the property that each discrete probability distribution P can be expressed as a equiprobable mixture of K two point distributions, such that
The probability distribution Q and the pairs of integers are defines as follows.
ALGORITHM 3
The simulation of a random variable X with a discrete probability distribution P is given by ALGORITHM 4
• generate a random integer variable X uniformly distributed on 1,…,K
Finally, the epicentral coordinates of background events are defined as follows:
• Identify a cell C k by applying the Alias method to the probability discrete distribution {u j , j=1,…,N c }
• Simulate the coordinates (X i , Y i ) from an uniform bivariate distribution in the cell C k
Simulation of locations (X i ,Y i ) for triggered events
If J > 0 is identified as father (see Algorithm 2), the location (X i ,Y i ) is simulated from the coordinates (X j ,Y j ) as follows.
Firstly, the procedure computes the distance (in Kms) ρ between (X j ,Y j ) and (X i ,Y i ) from the probability distribution specified in eq. (2) and having as cumulative probability distribution
A random variable ∆ can be generated inverting the distribution by the formula
where u is a uniform random number.
The ETAS model of SEDAv1.0 assumes an isotropic distribution for the triggered events, around the epicenter of the triggering events. So that the polar angle θ between (X j ,Y j ) and (X i ,Y i ) is uniformly distributed in [0, 2π).
In summary, the simulation of coordinates (X i ,Y i ) are given by the following algorithm:
ALGORITHM 5
